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(54) PROJECTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively cool a lamp 5 with a small 
amount of airflow in a projector device to project video light by using a 
lamp unit 4 as a light source. 

SOLUTION: In this projector device, the lamp unit 4 is formed by 
installing the lamp 5 in a housing 41 . The lamp 5 is provided with a 
reflector 51, a light emitting part 50 provided at the focal point of the 
reflector 51, and a light transmitting plate 53 that covers the front 
surface opening of the reflector 51. An air inlet 52 for introducing air 
from the outside of the lamp 5 to the light emitting part 50 and an air 
outlet 54 for guiding the air introduced from the air inlet 52 to the 
outside of the lamp 5 are opened in the lamp unit 4. A blower fan 44 is 
connected to the air inlet 52 through a duct 47. and the forced air 
cooling of the light emitting part 50 is carried out by operating the 
blower fan 44. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projector equipment which turns and projects 
image light on a screen by making a lamp into the light source like a liquid crystal projector. 
[0002] 

[Eiescription of the Prior Art] In this kind of projector equipment, the lamp unit which comes to 
arrange a mercury lamp in housing is equipped, a ventilating fan is installed in the back location of a 
mercury lamp, by operation of this ventilating fan, the perimeter of a mercury lamp is made to 
generate airstream and the mercury lamp is cooled. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the high brightness projector equipment 
which equipped the extra-high pressure mercury lamp as the light source, in order the calorific value 
of a mercury lamp is large and to perform sufficient cooling, the ventilating fan needed to be rotated 
at high speed and the high-speed air current needed to be generated. Consequently, there was a 
problem to which the noise from a ventilating fan becomes large. Then, the object of this invention is 
offering the projector equipment which can cool the lamp used as the light source effectively with 
small air capacity. 
[0004] 

[Means for Solving the Problem] In the projector equipment concerning this invention, the lamp unit 
(4) installed the lamp (5) in housing (41), and was constituted, and the lamp (5) is equipped with the 
wrap light transmission plate (53) for the light-emitting part (50) formed in the focal location or its 
near location of a reflector (51) and a reflector (51), and front opening of a reflector (51), The air 
induction inlet (52) for introducing air into a lamp unit (4) towards a light-emitting pari (50) from the 
outside of a lamp (5) and air derivation opening (54) for deriving the air introduced from the air 
induction inlet (52) to the outside of a lamp (5) are established, and the blower fan (44) is connected 
to the air induction inlet (52) through the duct (47). 

[0005] In the projector equipment of above-mentioned this invention, air is directly sprayed on the 
hght-emitting part (50) of the lamp (5) which serves as an elevated temperature most, and forced-air 
cooling of the light-emitting part (50) is carried out by operation of a blower fan (44). Moreover, 
since the reflector of the reflector (51) which surrounds a light-emitting part (50) is formed in the 
concave bend side, the air current along this concave bend side, i.e., the air current which surrounds 
a light-emitting part (50) and circles, occurs, and the heat transfer rate in the fi*ont face of a light- 
emitting part (50) increases by this. Consequently, effective cooling can be performed with the air 
capacity conventionally smaller than equipment which was making the outside of a reflector 
generate an air current. 

[0006] In a concrete configuration, an air induction inlet (52) and air derivation opening (54) are 
established in the near location of the opening edge of a reflector (51), and incline towards a light- 
emitting part (50), respectively. The air current which flows from an air induction inlet (52) to air 
derivation opening (54) through the perimeter of a light-emitting part (50) by this occurs, and 
effective air cooling to a light-emitting part (50) is performed. 

[0007] Moreover, in the concrete configuration, the ventilating fan (40) is installed in the interior of 
housing (41) in the back location of a lamp (5). By this, the flowing air current generates the 
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perimeter of a lamp (5), and refrigeration capacity increases. 
[0008] 

[Effect of the Invention] According to the projector equipment conceming this invention, since 
effective cooling can be performed with air capacity conventionally smaller than equipment, it is 
possible to reduce the noise accompanying operation of a fan. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is concretely explained along with a 
drawing about the gestalt carried out to the liquid crystal projector. 

The liquid crystal projector conceming whole configuration this invention is equipped with flat 
casing (1) which consists of a bottom half case (11) and a Johan case (12) as shown in drawing 1 , 
and while a projection aperture (14) is established, the exhaust hole (15) of the warm air discharged 
from a built-in **** lamp unit is established in the front panel (13) of this casing (1). In the interior 
of casing (1), as shown in drawing 3 - drawdng 5 , the optical unit (2) for generating color image 
light, and the lamp unit (4) used as the light source of an optical unit (2) and the refrigeration unit (6) 
for cooling an optical unit (2) are arranged. 

[0010] As shown in drawing 2 , an optical unit (2) optical unit (2) leads the white light from a lamp 
unit (4) to the two-color separation mirror for blue (25) through tiie 1st integrator (21), the 1st mirror 
(22), the 2nd integrator (23), and a polarization beam splitter (24), and separates blue glow by this. 
Moreover, the light which passed the two-color separation mirror for blue (25) is led to the two-color 
separation mirror for green (27), and this separates green light. Incidence of the blue glow separated 
by the two-color separation mirror for blue (25) is carried out to a color synthesizer unit (3) through 
the 2nd mirror (26). Moreover, incidence of the green light separated by the two-color separation 
mirror for green (27) is carried out to a color synthesizer unit (3), and incidence of the red light is 
carried out to a color synthesizer unit (3) through the 3rd mirror (28). 

[001 1] The blue glow which carried out incidence to the color synthesizer unit (3) is led to color 
composition prism (30) through the incidence side polarizing plate for blue (3 1) of a color 
synthesizer unit (3), the liquid crystal panel for blue (32), and the outgoing radiation side polarizing 
plate for blue (33). Moreover, the green light which carried out incidence to the color synthesizer 
unit (3) is led to color composition prism (30) through the incidence side polarizing plate for green 
(34) of a color synthesizer unit (3), the liquid crystal panel for green (35), and the outgoing radiation 
side polarizing plate for green (36). Furthermore, the red light which carried out incidence to the 
color synthesizer unit (3) is led to color composition prism (30) through the incidence side polarizing 
plate for red (37) of a color synthesizer unit (3), the liquid crystal panel for red (38), and the 
outgoing radiation side polarizing plate for red (39). The image light of three colors led to color 
composition prism (30) is compounded by color composition prism (30), and amplification 
projection of the color image light obtained by this is carried out through a projector lens (20) to a 
front screen. 

[0012] As a lamp unit (4) lamp unit (4) is shown in drawing 7 , the extra-high pressure mercury lamp 
(5) is arranged in housing (41), and the ventilating fan (40) is installed in the back location of this 
lamp (5). The light-emitting part with which the extra-high pressure mercury lamp (5) was formed in 
the focal location of a reflector (51) and a reflector (51) (50), It has the wrap light transmission plate 
(53) for opening of a reflector (51). In the soffit section of a light transmission plate (53) While the 
long and slender air induction inlet (52) which spreads crosswise [ of a light transmission plate (53) ] 
between the opening edges of a reflector (51) is established, in the upper bed section of a light 
transmission plate (53) Long and slender air derivation opening (54) which spreads crosswise [ of a 
light transmission plate (53) ] between the opening edges of a reflector (51) is established. In 
addition, an air induction inlet (52) and air derivation opening (54) have the opening configuration 
which inclined toward the light-emitting part (50) of a lamp (5), respectively, 

[0013] As shown in the upper wall of housing (41) at drawing 6 , while the one long and slender 1st 
inhalation-of-air aperture (45) extended at a cross direction at one edge of the cross direction which 
intersects perpendicularly with the optical axis (cross direction) of a lamp is established, two or more 
long and slender 2nd inhalation-of-air apertures (46) extended in the crosswise center section at a 
cross direction are established. Moreover, the one 3rd inhalation-of-air aperture (49) which spreads 
crosswise at the edge of the direction of optical outgoing radiation is established by the upper wall of 
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housing (41). 

[0014] The fan case (42) is connected to housing (41) through the duct (47) at the opposite section 
with an air induction inlet (52), and the blower fan (44) is held in the interior of this fan case (42). 
This blower fan (44) has the delivery (48) which carries out opening towards the interior of a duct 
(47), and the inlet port (43) which carries out opening towards a lower part, and this inlet port (43) 
will be connected with two or more inhalation-of-air holes (16) established by the bottom wall of a 
bottom half case (1 1) as shown in drawing 4 . 

[0015] If a power source is supplied to a liquid crystal projector, a ventilating fan (40) and a blower 
fan (44) will start a revolution. When a ventilating fan (40) rotates, air is inhaled from the 1st 
inhalation-of-air aperture (45), the 2nd inhalation-of-air aperture (46), and the 3rd inhalation-of-air 
aperture (49) of housing (41), the air current which flows toward a ventilating fan (40) generates the 
perimeter of a lamp (5), and the peripheral face of a lamp (5) is cooled by this air current. 
[0016] Here, since the opening pattem of right-and-left asymmetry is given to the upper wall of 
housing (41) by the 1st inhalation-of-air aperture (45), around the reflector (51) of a lamp (5), the air 
current which faces to a ventilating fan (40) will occur, rotating to an one direction centering on the 
optical axis of a lamp (5). 

[0017] As shown in drawing 8 , when a ventilating fan (40) rotates clockwise, for example, in the 
head-lining wall of housing (41b) By establishing the 1st inhalation-of-air aperture (45) and the 3rd 
inhalation-of-air aperture (49) in the location which inclined toward right-hand side as a whole, and 
giving the opening pattem of right-and-left asymmetry as a whole The air current which surrounds a 
lamp (5) and is rotated clockwise occurs, and this air current will pass a ventilating fan (40), 
maintaining the revolution. Consequently, uniform heat transfer will be performed in the whole 
peripheral face of a lamp (5), and a lamp (5) can fixUy be cooled with smaller air capacity. 
[0018] On the other hand, as shown in drawing 9 , when two or more 2nd inhalation-of-air apertures 
(46) are established by the head-lining wall of housing (41a) at bilateral symmetry, it hardly 
generates but the air current which inclined toward a part of peripheral face of a lamp (5) generates 
the air current tuming around the perimeter of a lamp (5). Consequently, heat transfer in the 
peripheral face of a lamp (5) becomes inadequate, and a bias will arise also in temperature 
distribution. 

[0019] Drawing 10 (a) shows housing (41a) with which two or more 2nd inhalation-of-air apertures 
(46) were established in the center section of a head-lining wall. This drawing (b) Housing (41b) 
with which the 3rd inhalation-of-air aperture (49) extended crosswise in the edge of a head-lining 
wall and the 1st inhalation-of-air aperture (45) extended forward and backward in the flank of a 
head-lining wall were established is shown. This drawing (c) Housing (41c) with which all the 
above-mentioned 1st inhalation-of-air apertures (45), the 2nd inhalation-of-air apertures (46), and 
3rd inhalation-of-aif apertures (49) were established is shown. A table 1 About three kinds of lamp 
units equipped with these housing (41a) (41b) (41c), the result of having measured the temperature 
distribution of a lamp peripheral face is expressed. 
[0020] 
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while a maximum temperature is stopped low, the difference of a maximum temperature and the 
minimum temperature is suppressed small, and the effectiveness of housing of having the opening 
pattern of right-and-left asymmetry is supported rather than housing (41a) which has the opening 
pattem of bilateral symmetry, so that clearly from the result of a table 1. 

[0022] Moreover, it sets to the lamp unit (4) shown in drawing 6 and drawin g 7 . When a blower fan 
(44) rotates, while air is inhaled through the inlet port (43) of a blower fan (44) from the inhalation- 
of-air hole (16) of a bottom half case (11) Air is breathed out from a delivery (48) and the breathed- 
out air is introduced from the air induction inlet (52) of a lamp (5) through a duct (47) in the inside 
of a reflector (51). Here, since the air induction inlet (52) is established towards the light-emitting 
part (50), the air introduced inside the reflector (51) is directly sprayed to a light-emitting part (50). 
Moreover, the turning style which surrounds a light-emitting part (50) occurs by guiding an air 
current along the concave bend side of a reflector (51). 

[0023] Consequently, after the air introduced in the inside of a reflector (51) performs heat exchange 
by the light-emitting part (50) of a lamp (5), and the high heat transfer rate and carries out forced- air 
cooling of the light-emitting part (50), it is drawn from air derivation opening (54) on the outside of 
a reflector (51). The air drawn from air derivation opening (54) on the outside of a reflector (51) 
joins the air current which flows the perimeter of a reflector (5 1), and flows toward a ventilating fan 
(40). The air current which passed the ventilating fan (40) is discharged to the front from the exhaust 
hole (15) of the front panel (13) shown in drawing 1 . 

[0024] Since the light-emitting part (50) which serves as an elevated temperature most among lamps 
(5) like **** is cooled efficiently, the noise which it is possible to set up the air capacity of a 
ventilating fan (40) and a blower fan (44) few, and is generated from these fans (40) and (44) by this 
can be reduced substantially. 

[0025] Moreover, it sets to the liquid crystal projector of this invention. By adoption of the optical 
system which set the direction of outgoing radiation of the white light from a lamp unit (4), and the 
projection direction of the image light from an optical unit (2) as hard flow mutually different 180 
degrees Since the projection aperture (14) and the exhaust hole (15) are put side by side to the front 
panel (13) of casing (1), the noise generated from the fan built in the lamp unit (4) will be emitted in 
the optical projection direction toward a screen. Due to this, the noise from a fan stops easily being 
able to reach the viewer of a back location who is separated from a screen from a liquid crystal 
projector. 

[0026] As shown in refrigeration unit (6) drawing 3 and drawing 4 , in order to cool an optical unit 
(2), a refrigeration unit (6) is arranged in the lower part location of an optical unit (2). The 
refrigeration unit (6) is equipped with flat housing (60) as shown in drawing 1 1 and drawing 12 , and 
it blows off air from four air exit cones (63) established on the front face of this housing (60), (64), 
(65), and (69) towards the four exoergic sections of an upper optical unit (2). 

[0027] Three air exit cones (63) shown in drawing 16 among said four air exit cones (63), (64), (65), 
and (69), (64), and (65), respectively The air exit cone for blue which carries out opening towards 
the incidence side polarizing plate for blue (31) which constitutes a color synthesizer unit (3), the 
liquid crystal panel for blue (32), and the outgoing radiation side polarizing plate for blue (33), They 
are the air exit cone for green which carries out opening towards the incidence side polarizing plate 
for green (34), the liquid crystal panel for green (35), and the outgoing radiation side polarizing plate 
for green (36), and the air exit cone for red which carries out opening towards the incidence side 
polarizing plate for red (37), the liquid crystal panel for red (38), and the outgoing radiation side 
polarizing plate for red (39). Moreover, the one remaining air exit cone (69) shown in drawing 12 
turns into an air exit cone for polarization beam splitters (henceforth PBS) which carries out opening 
towards the polarization beam splitter (24) shown in drawing 2 R> 2. 

[0028] Housing (60) of a refrigeration unit (6) consists of a body (61) and a lid (62), as shown in 
drawing 1414 , and the four above-mentioned air exit cones (63), (64), (65), and (69) are established 
by the lid (62). The 3rd three cooling fan (66), (67), and (68) are arranged by the single tier, a 
housing body (61) — the 1- The air breathed out from these cooling fans (66), (67), and (68) It is 
shunted through the passage network (8) formed with two or more bridgewalls, or it joins, becomes 
that four a flow rate suitable like the after-mentioned flows, and blows off from four air exit cones 
(63), (64), (65), and (69). 
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[0029] Namely, since the calorific value of the polarization / liquid crystal section for blue is the 
largest among the incidence side polarizing plate for each colors which constitute a color synthesizer 
unit (3), a liquid crystal panel, and an outgoing radiation side polarizing plate (henceforth 
polarization / liquid crystal section by making these three sheets into a lot), All the air currents of 
another side which the air current breathed out fi*om each cooling fan (66), (67), and (68) was 
halved, and while was divided, and assigned the air current to cooling of the polarization / liquid 
crystal section for green, the polarization / liquid crystal section for red, and PBS, respectively, and 
was divided are assigned to the polarization / liquid crystal section for blue. 

[0030] Then, the passage reached [ fi-om the 1st cooling fan (66) ] as a passage network (8) to the air 
exit cone for blue (63), and the air exit cone for PBS (69) as shown in drawing 14 and drawing 15 , 
The passage reached [ from the 2nd cooling fan (67) ] to the air exit cone for blue (63) and the air 
exit cone for green (64) and the passage reached [ firom the 3rd cooling fan (68) ] to the air exit cone 
for blue (63) and the air exit cone for red (65) are formed. 

[0031] A guide vane (89) is attached in the air exit cone for PBS (69), and the air current from the 
1st cooling fan (66) is sprayed on it at the elevated-temperature section of a polarization beam 
splitter (24), i.e., the center section of the optical outgoing radiation side, at high speed. Moreover, 
about cooling of the polarization / liquid crystal section for blue, the polarization / liquid crystal 
section for green, and the polarization / liquid crystal section for red, in order to adjust appropriately 
the air capacity and the wind direction over an incidence side and an outgoing radiation side, an air- 
current slideway is formed like the after-mentioned. 

[0032] As shown in drawing 13 , namely, to the air exit cone for blue (63) The 1st - the 4th 
bridgewall (81), (82), (83), and (84) are installed. The 1st air blow-off section (91) which should 
blow off the air current from the 1st cooling fan (66), the 2nd air blow-off section (92) which should 
blow off the air current from the 2nd cooling fan (67), and the 3rd air blow-off section (93) which 
should blow off the air current from the 3rd cooling fan (68) are formed. Moreover, an air-current 
slideway (graphic display abbreviation) is formed in the 1st bridgewall (81) and the 3rd bridgewall 
(83), respectively, and the wind direction and air capacity of an air current from the 2nd cooling fan 
(67) and the 3rd cooling fan (68) to the incidence side of the polarization / liquid crystal section for 
blue and an outgoing radiation side are adjusted. A guide vane (85) is installed, the two air blow-off 
sections (95) and (96) are formed in the both sides, and the wind direction and air capacity of an air 
current from the 2nd cooling fan (67) to the incidence side of the polarization / Hquid crystal section 
for green and an outgoing radiation side are adjusted to the air exit cone for green (64). Furthermore, 
the 5th bridgewall (86) and a guide vane (87) are installed in the air exit cone for red (65), the two air 
blow-off sections (97) and (98) are formed in it, and the wind direction and air capacity of an air 
current from the 3rd cooling fan (68) to the incidence side of the polarization / Uquid crystal section 
for red and an outgoing radiation side are adjusted to it. 

[0033] Drawing 16 expresses the physical relationship of the air exit cone for red (65), and the 
polarization / liquid crystal section for red to the physical relationship of the air exit cone for blue 
(63), and the polarization / liquid crystal section for blue, the physical relationship of the air exit 
cone for green (64), and the polarization / liquid crystal section for green, and a list, the air current 
by which air capacity and a wind direction were adjusted like **** is sprayed on an incidence [ of 
each polarization / liquid crystal section ], and outgoing radiation side, and effective cooling is 
performed. 

[0034] The 1st cooling fan (66), the 2nd cooling fan (67), and the 3rd cooling fan (68) which are 
shown in drawing 14 eire a sirocco fan of the piece absorption type which absorbs each on one side 
of casing and has opening. The 1st cooling fan (66) and the 2nd cooling fan (67) are installed in the 
housing body (61) with the position which turned each suction opening (66a) (67a) up, and have 
turned [ delivery / (66b) / (67b) / each ] to the inlet port of a passage network (8). Moreover, the 3rd 
cooling fan (68) is installed in the housing body (61) with the position which turned absorption 
opening caudad, and has turned [ delivery / (68b) ] to the inlet port of a passage network (8). 
[0035] In the tooth back of a housing body (61), as shown in drawing 14 , corresponding to the 1st 
cooling fan (66), the 2nd cooling fan (67), and the 3rd cooling fan (68), the 1st tooth-back inhalation- 
of-air aperture (71), the 2nd tooth-back inhalation-of-air aperture (72), and the 3rd tooth-back 
inhalation-of-air aperture (73) are established. Moreover, in the base of a housing body (61), as 
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shown in drawing 18 , corresponding to the 3rd cooHng fan (68), the underside inhalation-of-air 
aperture (74) is established. 

[0036] The same of drawing 17 is said of the cross-section structure in the location in which the 
cross-section structure in the location in which the 2nd cooling fan (67) of a refrigeration unit (6) 
was installed was expressed, and the 1st cooling fan (66) was installed. Moreover, drawing 18 
expresses the cross-section structure in the location in which the 3rd cooling fan (68) of a 
refrigeration unit (6) was installed. Above the 1st cooling fan (66) and the 2nd cooling fan (67), the 
big tooth space S is provided as much as possible between the upper walls of a lid (62), and as an 
arrow head shows in drawing 17 , the air inhaled from the tooth-back inhalation-of-air aperture (71) 
of a housing body (61) and (72) flows into suction opening (66a) (67a) of the 1st and 2nd cooling 
fans (66) and (67) through this tooth space. Moreover, under the 3rd cooling fan (68), the big tooth 
space S is provided as much as possible between the bottom walls of a housing body (61), and as an 
arrow head shows in drawing 18 , the air inhaled from the tooth-back inhalation-of-air aperture (73) 
and underside inhalation-of-air aperture (74) of a housing body (61) is inhaled through tiiis tooth 
space to suction opening (68a) of the 3rd cooling fan (68). 

[0037] In addition, three tooth-back inhalation-of-air apertures (71) of a housing body (61), (72), and 
(73) are connected with the inhalation-of-air hole (graphic display abbreviation) established at the 
tooth back of casing (1), and the underside inhalation-of-air aperture (74) of a housing body (61) is 
connected with the inhalation-of-air hole (graphic display abbreviation) established by the bottom 
wall of casing (1). 

[0038] Like each of suction openings (66a) (67a) (68a) of each cooling fan (66), (67), and (68) 

is connected with the exterior of casing (1). The interior of casing (1) Since the wall surface of 
housing (60) serves as a partition and there is no relation, only the air of the low temperature of the 
casing (1) exterior is chiefly inhaled by each cooling fan (66), (67), and (68), and the hot air inside 
casing (1) is not inhaled. Consequently, low-temperature air will blow off towards an optical unit (2), 
and an optical unit (2) can fully be cooled with small air capacity. 

[0039] Moreover, the sirocco fan of a piece absorption type is adopted as each cooling fan (66) of a 
refrigeration unit (6), (67), and (68), and since the tooth space S of sufficient size is provided 
between the fan side face in which absorption opening (66a) (67a) (68a) was established, and the 
housing (60) wall surface, the flow resistance of the air inhaled by the fan through this tooth space 
will become low. Consequently, it becomes possible to adopt the sirocco fan of low-power output 
with a low rotational speed as each cooling fan. 

[0040] According to the liquid crystal projector of above-mentioned this invention, since the 
improvement of the cooling system for cooling a lamp (5) and an optical unit (2) can perform 
effective cooling with air capacity smaller than before, the noise which it is possible to operate the 
fan for sending in cooling air with a low rotational speed, and is generated from a fan by this can be 
reduced substantially. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the projector equipment which projects image light by making a lamp unit (4) into the 
light source a lamp unit (4) A lamp (5) is installed in housing (41) and it is constituted. A lamp (5) 
The light-emitting part formed in the focal location or its near location of a reflector (51) and a 
reflector (51) (50), It has a wrap light transmission plate (53) for front opening of a reflector (51). To 
a lamp unit (4) The air induction inlet for introducing air towards a light-emitting part (50) from the 
outside of a lamp (5) (52), Air derivation opening (54) for deriving the air introduced from the air 
induction inlet (52) to the outside of a lamp (5) is established. Projector equipment characterized by 
connecting a blower fan (44) to an air induction inlet (52) through a duct (47), and forced-air cooling 
of the light-emitting part (50) being carried out by operation of a blower fan (44). 
[Claim 2] An air induction inlet (52) and air derivation opening (54) are projector equipment 
according to claim 1 which is established in the near location of the opening edge of a reflector (51), 
and inclines towards a light-emitting part (50), respectively. 

[Claim 3] Projector equipment according to claim 1 or 2 with which the ventilating fan (40) is 
installed in the interior of housing (41) in the back location of a lamp (5). 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the liquid crystal projector concerning this invention. 
[Drawing 2] It is drawing showing the configuration of the optical system of the lamp xmit with 
which this liquid crystal projector is equipped, and an optical unit. 
[Drawing 3] It is the decomposition perspective view of this liquid crystal projector. 
[Drawing 4] In this liquid crystal projector, it is the perspective view showing the condition of 
having removed the lamp unit, the optical unit, and the refiigeration unit from the bottom half case. 
[Drawin g 5] In this liquid crystal projector, it is the perspective view showing the condition of 
having built the lamp unit, the optical unit, and the refrigeration unit into the bottom half case. 
[Drawing 6] It is the top view of a lamp unit. 
[Drawin g 7] It is the sectional view of a lamp unit. 

[Drawing 8] right and left — some lamp units which have an xmsynraietrical opening pattem — it is a 
fracture perspective view. 

[Drawing 9] some lamp imits which have the opening pattem of bilateral symmetry ~ it is a firacture 
perspective view. 

[Drawing 10] It is the top view of three kinds of lamp units with which opening patterns differ. 
[Drawing 1 1] It is the perspective view of a refrigeration unit and a color synthesizer unit. 
[Drawing 12] It is the perspective view of a refrigeration unit. 
[Drawing 13] It is the top view of a refrigeration unit. 

[Drawing 14] It is the decomposition perspective view of a refrigeration unit, 
[Drawing 15] It is the top view of the housing body of a refrigeration unit. 

[Drawin g 16] It is the top view showing physical relationship with three polarization / liquid crystal 
sections of a refiigeration xmit and an optical unit. 

[Drawing 17] It is a sectional view in the 2nd cooling fan of a refrigeration unit. 
[Drawing 18] It is a sectional view in the 3rd cooling fan of a refrigeration unit. 
[Description of Notations] 

(1) Casing 

(11) Bottom half case 

(12) Johan case 

(13) Front panel 

(14) Projection aperture 

(15) Exhaust hole 

(2) Optical unit 

(3) Color synthesizer unit 

(4) Lamp unit 

(40) Ventilating fan 

(41) Housing 

(44) Blower fan 

(45) The 1st inhalation-of-air aperture 

(46) The 2nd inhalation-of-air aperture 

(47) Duct 

(5) Lamp 
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(50) Light-emitting part 

(51) Reflector 

(52) Air induction inlet 

(53) Light transmission plate 

(54) Air derivation opening 
(6) Refrigeration unit 

(60) Housing 

(63) The air exit cone for blue 

(64) The air exit cone for green 

(65) The air exit cone for red 
(69) The air exit cone for PBS 

(66) The 1st cooling fan 

(67) The 2nd cooling fan 

(68) The 3rd cooling fan 

(71) The 1st tooth-back inhalation-of-air aperture 

(72) The 2nd tooth-back inhalation-of-air aperture 

(73) The 3rd tooth-back inhalation-of-air aperture 

(74) Underside inhalation-of-air aperture 
(8) Passage network 



[Translation done.] 
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[Drawing^ 
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[Drawing 9] 

46 




[Drawing 10] 
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(c) 
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[Drawing 1 1] 




[Drawing 12] 
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FDrawing 18] 
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